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The Semi-Centennial of the Telephone 


F all the agencies employed in the communica- 
() tions of the world, the telephone is the most 

wonderful. More than any other, the telephone 
art is a product of American institutions and reflects 
the genius of our people. The story of its development 
is a story of our own country, of American enterprise 
and American progress. With very few exceptions, the 
best that is used in telephony everywhere in the world 
to-day has been contributed by America. 

At Philadelphia, for so many years the home of 
Benjamin Franklin, they are planning to hold a World 
Exposition to celebrate the one hundred and fiftieth 
anniversary of the signing of the Declaration of Inde- 
pendence. This makes it of peculiar interest to recall the 
fact that fifty years ago the first words ever transmitted 
by the electric telephone were spoken in a building in 
Boston, not far from where Franklin first saw the light. 

The telephone, as well as Franklin, was born at 
Boston, and like Franklin, its first journey into the 
world brought it to Philadelphia where it was exhibited 
by its inventor, Alexander Graham Bell, at the Centen- 
nial Exhibition in 1876, held to commemorate the first 
hundred years of the existence of our nation. 

At Philadelphia was made the first public award to 
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the telephone—America’s gift to the nation on its one 
hundredth birthday. It was a supreme contribution 
to human progress, representing the highest product of 
American inventive genius, and a worthy continuance 
of the labors of Franklin, one of the founders of the 
science of electricity as well as of the Republic. 

Nothing would have appealed more to the genius of 
Franklin than the telephone, for not only have his 
countrymen built upon it an electrical system of com- 
munications of transcendent magnitude and usefulness, 
but they have developed it into a powerful agency for 
the advancement of civilization, eliminating barriers to 
speech, binding together our people into one nation, 
and steadily reaching out to the uttermost limits of the 
earth so as to join all the nations together into one family. 


Tue IpEAL OF UNIVERSAL SERVICE 


The idea that such a world system would some day 
be established has been an article of faith with the early 
telephone pioneers and their zealous successors. In the 
Charter of the American Telephone and Telegraph Com- 
pany, written in the early 80’s, there is to be found, set 
down in calm legal phraseology, their ideal of universal 
service. At the time that document was written, the 
numberless improvements in telephony were yet to be 
accomplished, and long distance service from New York 
to Philadelphia had not yet been established. Indeed, 
talking through underground cables of more than a few 
miles was then impracticable. A clause of this Charter 
reads as follows: 

“The general route of the lines of telegraph of 
said association will be from a point or points in the 
City of New York along all railroads, bridges, high- 
ways and other practicable, suitable and convenient 
ways or courses, leading thence to the Cities of 
Albany, Boston, and the intermediate cities, towns 
and places; also from a point or points in and through 
the City of New York, and thence through and across 
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the Hudson and East Rivers, and the bay and harbor 
of New York, to Jersey City, Long Island City, and 
Brooklyn, and along all railroads, bridges, highways 
and other practicable, suitable and convenient ways 
and courses to the Cities of Philadelphia, Baltimore, 
Washington, Richmond, Charleston, Mobile, and 
New Orleans, and to all intermediate cities, towns 
and places; and in like manner to the Cities of Buffalo, 
Pittsburgh, Cleveland, Cincinnati, Louisville, Mem- 
phis, Indianapolis, Chicago, St. Louis, Kansas City, 
Keokuk, Des Moines, Detroit, Milwaukee, St. Paul, 
Minneapolis, Omaha, Cheyenne, Denver, Salt Lake 
City, San Francisco and Portland, and to all inter- 
mediate cities, towns and places; and also along all 
railroads, bridges, highways and other practicable, 
suitable and convenient ways and courses as may be 
necessary or proper for the purpose of connecting 
with each other one or more points in said City of 
New York, and in each of the cities, towns and places 
hereinabove, specifically or generally designated.” 
When we realize how little was then known concerning 
the means necessary to accomplish these things, we can 
appreciate how wild and impracticable this project must 
have appeared to most minds. Continuing, the clause 
further says: 

“And it is further declared and certified that the 
general route of the lines of this association, in addi- 
tion to those hereinbefore described or designated, 
will connect one or more points in each and every 
city, town or place in the State of New York with 
one or more points in each and every other city, 
town or place in said state, and in each and every 
other of the United States, and in Canada and Mexico; 
and each and every of said cities, towns and places 
is to be connected with each and every other city, 
town or place in said states and countries,” 

and note the following remarkable language, prophetic 
of the wireless telephone: 
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“and also by cable and other appropriate. means” 

(italics inserted) “with the rest of the known world, 

as may hereafter become necessary or desirable in 

conducting the business of this association.” 

The progress which has been made during the last 
fifty years justifies the belief that in due course science 
will find the way to construct a telephone system con- 
necting the entire world, so that the tens of millions of 
telephone users in the United States can readily talk, 
not only as they now do among themselves, but also 
with anyone else who has a telephone, wherever he may 
be located on the face of the earth. 


Tue MAstTery oF SPEECH 


The use of the spoken word to convey ideas dis- 
tinguishes man from all other created things, and the 
degree of its extension by the use of the telephone, 
among the people of a nation, indicates in some measure 
the advance they have made in civilization. For their 
achievements in the spoken word, Greece and Rome 
have placed among the immortals the names of the great- 
est orators, and in modern times the nations have as- 
signed to their masters of speech a foremost place. It 
is not too much to expect that history will accord to our 
country the first place among the nations for its contri- 
butions to the extension of the spoken word throughout 
both space and time. As the ancients have honored 
Demosthenes and Cicero, so will the names of Bell and 
Edison be perpetuated for their immortal achievements, 
the telephone and the phonograph—the one trans- 
mitting the spoken word across continents and oceans, 
and the other transmitting the tones of the human voice 
to generations yet unborn. 

On the 10th day of March, 1876, the telephone 
carried its first message. On that day, over a wire 
extending between two rooms in a building in Boston, 
Alexander Graham Bell spoke to his associate, Thomas 
A. Watson, saying, “Mr. Watson, come here, I want 
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you.” These words then heard by Mr. Watson in the 
instrument at his ear, constituted the first sentence ever 
received by the electric telephone. The instrument 
into which Dr. Bell spoke was a crude apparatus, and 
the current which it generated was so feeble that although 
the line was only about thirty feet long, the voice heard 
in the receiver was faint, though distinctly audible to 
the ear of the young Mr. Watson. 

Following the instructions given by Mr. Bell, Mr. 
Watson with his own hands had constructed the first 
telephone instrument and strung the first telephone 
wire. At that time, all the knowledge of the telephone 
art was possessed exclusively by these two men. Even 
they then knew only how to talk from one room to 
another in the same building. Everything else concern- 
ing the wonderful art which we now possess was unknown 
to them and to the rest of the world. At that time 
there was no university giving the degree of Electrical 
Engineer or teaching electrical engineering. There was 
no such thing as electrical engineering. 

In fact, in the advancement of the higher depart- 
ments of science, our country, during the formative 
period of its history, had been so backward compared 
with the Old World, that American scientists were not 
yet able to make a satisfactory reply to the statement 
of De Tocqueville, who many years ago had said: 

“Tt must be confessed that, among the civilized 

peoples of our age, there are few in which the highest 

sciences have made so little progress as in the United 

States.” 

And there were those who shared the doubt he expressed 
when he said: 

“The future will prove whether the passion for 

profound knowledge, so rare and so fruitful, can be 

born and developed so readily in democratic societies 
as in aristocracies.”’ 

But the scientific investigations of Alexander Graham 
Bell marked the beginning of a new era in the history of 
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science in our country. Rendered articulate by the tele- 
phone of Bell, American science was making more em- 
phatic its answer to the forebodings of the distinguished 
French philosopher, as if to say in the words of Woodrow 
Wilson: 
“Nature pays no tribute to aristocracy, subscribes 
to no creed of caste, renders fealty to no monarch 
or master of any name or kind. Genius is no snob. 
It does not run after titles or seek by preference the 
high circles of society. It affects humble company 
as well as great.” 


ScIENTIFIC RECOGNITION OF THE TELEPHONE 


Although the telephone received an award of merit 
at the Centennial Exposition, it produced little immedi- 
ate effect upon the public mind. It was regarded merely 
as an instrumentality of scientific interest and value. 
Among scientists it was received with deep apprecia- 
tion, but even they failed to perceive its wonderful 
economic destiny. 

Joseph Henry, whose scientific advice to Bell had 
been so helpful in time of discouragement, was among 
the first to give credit to the great inventor; and Sir 
William Thompson, later to be known as Lord Kelvin, 
said, 

“Tt is the most wonderful thing I have seen in America. 

I heard it speak distinctly several sentences. I was 

astonished and delighted. It is the greatest marvel 

hitherto achieved by the electric telegraph.” 

The invention of the telephone was the beginning of 
a great forward movement in the advancement of science 
in America. Soon after the discoveries of Bell, came the 
phonograph by Edison, and then began the marvelous 
developments in electric lighting, in the transmission 
of electric power, and in the electrical operation of 
railroads. 

While all of these things exemplify the value of 
science when applied to the uses of man, they have at 
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the same time contributed directly or indirectly to the 
progress of scientific research conducted solely for the 
advancement of knowledge. It is safe to say that the 
movement for the support of pure science which, under 
the leadership of American statesmen, is now gaining 
such headway in this country, in a large measure grows 
out of these great practical achievements; and that, 
before the next fifty years have passed, the power of 
democracy to lead in scientific discoveries of the highest 
order in pure science, will have been amply demon- 
strated. Then will science in our country have completed 
its answer to the critical, yet sympathetic author of 
“Democracy in America.” 

In 1876, the telephone was a thing of no practical 
use. Although Bell had contributed a marvelous dis- 
covery, there was no way to use it. In order to fit the 
telephone for practical use, a new art hitherto unknown— 
the art of telephony—remained to be created. 


Dr. Betu’s PropHetic VISION 


In forecasting the future of the then non-existent 
art, the comprehensive vision of Bell was manifested 
in a letter which he wrote, in a vain attempt to enlist 
the support of British capitalists. In view of all that 
has been accomplished during the first fifty years of the 
telephone, by the associates and successors of Bell, this 
letter of his can be read today as the record of a grand 
prophesy which has been fulfilled. 

The letter was written at Kensington, in England, 
on March 25, 1878, and addressed to some British cap- 
italists. These are some of the remarkable things which 
Bell said in that letter: 


“Tt has been suggested that at this, our first meeting, 
I should lay before you a few ideas concerning the 
future of the electric telephone, together with any 
suggestions that occur to me in regard to the best 
mode of introducing the instrument to the public. 
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“The telephone may be briefly described as an 
electric contrivance for reproducing in distant places 
the tones and articulations of a speaker’s voice, so 
that a conversation can be carried on by word of 
mouth between persons in different rooms, in different 
streets, or in different towns. 

“The great advantage it possesses over every 
other form of electrical apparatus consists in the 
fact that it requires no skill to operate the instru- 
ment. All other telegraphic machines produce signals 
which require to be translated by experts, and such 
instruments are therefore extremely limited in their 
application, but the telephone actually speaks, and 
for this reason it can be utilized for nearly every 
purpose for which speech is employed. * * * 

“At the present time we have a perfect network 
of gas pipes and water pipes throughout our large 
cities. We have main pipes laid under the streets 
communicating by side pipes with the various dwell- 
ings, enabling the members to draw their supplies 
of gas and water from a common source. 

“In a similar manner, it is conceivable that 
cables of telephone wires could be laid underground, 
or suspended overhead, communicating by branch 
wires with private dwellings, country houses, shops, 
manufactories, etc., etc., uniting them through the 
main cable with a central office where the wires 
could be connected as desired, establishing direct 
communication between any two places in the city. 
Such a plan as this, though impracticable at the 
present moment, will I firmly believe be the out- 
come of the introduction of the telephone to the 
public. Not only so, but I believe, in the future, 
wires will unite the head offices of telephone com- 
panies in different cities and a man in one part of 
the country may communicate by word of mouth 
with another in a distant place. 

“T am aware that such ideas may appear to you 
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Utopian and out of place, for we are met together 
for the purpose of discussing not the future of the 
telephone but its present. 

“Believing, however, as I do that such a scheme 
will be the ultimate result of the telephone to the 
public, I will i impress upon you all the advisability of 
keeping this end in view, that all present arrange- 
ments of the telephone may be eventually realized 
in this grand system. * * * 

“In conclusion I would say that it seems to me 
that the telephone should immediately be brought 
prominently before the public as a means of com- 
munication between bankers, merchants, manufac- 
turers, wholesale and retail dealers, dock companies, 
water companies, police offices, fire stations, news- 
paper offices, hospitals and public buildings, and for 
use in railway offices, in mines, and other operations. 

‘Arrangements should also be speedily concluded 
for the use of the telephone in the Army and Navy 
and by the Postal Telegraph Department. 

“Although there is a great field for the telephone 
in the immediate present, I believe there is still 
greater in the future. 

“By bearing in mind the great object to be ulti- 
mately achieved, I believe that the Telephone Com- 
pany can not only secure for itself a business of the 
most remunerative kind, but also benefit the public 
in a way that has never previously been attempted.” 
Marvelous as we now must regard this prophesy of 

Bell, it failed to produce in England the effect intended. 
This is not to be wondered at when it is realized that 
the practical means of doing all these things were then 
unknown. Science could go no farther without the aid 
of business. 


Tue TELEPHONE AN AMERICAN ART 


Fortunately there were to be found at Boston at the 
time a group of far-seeing business men who, having 
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confidence in Bell and his discoveries and prophesies, 
brought to his aid the much needed financial support 
and business capacity. 

Under the leadership of Hubbard and Sanders and 
Forbes and Vail, there began the development of the 
Bell System, which after fifty years has become the 
greatest single business institution in America—an out- 
standing example to all the world of what can be 
achieved by the cooperation of science and business. 

The laboratory in which worked Bell and Watson 
has grown until now it has a personnel of over 3,000 
including engineers and scientists of the highest attain- 
ments; and counting these and the other trained special- 
ists at the headquarters of the Bell System at New York, 
there are constantly employed 5,000 men—scientific 
and business specialists—whose sole duty it is to advance 
the telephone art and discover new ways of increasing 
its usefulness to the public. 

Distributed through the various states of the Union 
there are thousands of other engineers engaged in con- 
struction and operation; and in the hundreds of different 
branches of telephone activity which have developed with 
the growth of the system, there are over 320,000 men 
and women employed each day m the telephone service. 

The first telephone message was sent in 1876. So 
great has been the growth of telephone messages in 
fifty years that in 1926, 50,000,000 telephone conver- 
sations take place each day in the vast telephone plant 
which covers a continent. 

The two telephones of 1876 have increased so that 
now there are more than 16,000,000 telephones inter- 
connected in the Bell System. 

The first telephone line of thirty feet in length has 
grown to a network of more than forty million miles of 
wire; and switchboards, buildings, pole lines, cables, 
conduits, and other forms of plant have been constructed, 
costing over $2,500,000,000. 

During the year 1926 will be observed with ap- 
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propriate ceremonies the semi-centennial of the invention 
of the telephone. Much will be said and written con- 
cerning the marvels which have been achieved during 
the past fifty years, in extending its use among all the 
people of our nation by means of a continental system 
of wires and by the most recent marvel of the radio. 
These things are largely dependent upon the funda- 
mental discovery which was made by Alexander Graham 
Bell and upon the unremitting labors of the scientific 
men in those laboratories founded by him fifty years 
ago and which bear his name. 

So much has been achieved during the last half 
century in the scientific and business development of 
the telephone in America, that we can look forward with 
a confidence born of experience to the astonishing things 
that will have been accomplished by the successors of 
Bell at the end of the next fifty years, when our country 
celebrates the second hundred years of its existence as 
a nation. 

While it is impossible to predict in detail what will 
be the nature of these great new developments, we can 
be sure that the problems which we can now see ahead 
of us contain the promise of marvels greater than any- 
thing which we can now imagine. 

As recently stated by Mr. W. S. Gifford, President 
of the American Telephone and Telegraph Company, 
“The advances which have been made during the first 
fifty years of the work of the Bell System are unparalleled 
in the history of communications. They are contri- 
butions which will make forever memorable this great 
epoch in our progress. We are now at the beginning of 
a new era filled with boundless opportunities for advance- 
ment in the business and science of telephony. Upon 
the foundations which have been so securely laid, we can 
look forward to the telephone system of the future which, 
in effectiveness and useful service, will surpass all that 
has gone before.” 

Joun J. Carty. 
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Motives and Obligations of Pure and 
Applied Scientific Research 


From the address of Dr. F. B. Jewett before the American 
Association for the Advancement of Science, at 
Kansas City, Mo., December 31, 1925 


URING the past ten years a remarkable volume 
1) of literature has grown up testifying in various 

ways to the practical, that is, the industrial 
value of research. Running over this literature one is 
impressed by the wide range of industries which have 
gone on record in one way or another as believing in 
the value of scientific research, each in its own field. 
All branches of the electrical industry and all branches 
of the chemical industry are present, of course, since 
they are lineal in descent from the research laboratory, 
but in addition there are countless others ranging from 
scientific agriculture to tanning and from metallurgy to 
glass-making. 

I might easily employ all the time at my disposal 
this evening in adding to this growing mass of testimony 
by giving you, out of my own experience, illustrations 
of the direct value of research in the telephone business. 
That many such illustrations exist most of you are 
already aware, for we of the Bell System have taken 
pride in acknowledging our indebtedness to science 
and in pointing out the many achievements in electrical 
communication where noteworthy results of a most 
practical nature have direct ancestry in the solution of 
some problem of physics or chemistry undertaken with- 
out thought of utilitarian use but merely in the quest of 
a broader understanding of nature. 

There is nothing new in the concept that difference 
in motive is all that distinguishes what is commonly 
called pure research from industrial research and its 
next of kin, engineering. It has been developed by 
others, notably in General J. J. Carty’s Presidential 
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address of 1916 before the American Institute of Elec- 
trical Engineers. My excuse for reverting to the matter 
here is that I can by it emphasize afresh the intimate 
relation of means and methods of the two great divisions 
of science and the absolute dependence of material 
progress on the results of those workers whose sole 
objective is the extension and correlation of human 
knowledge. 

But there is another phase of the whole matter of 
the interdependence of engineering, of research with the 
industrial motive, and of research with the extension 
of knowledge motive to which I wish now to direct your 
attention. 


ProGrRess IN Scrence Arps ALL INDUSTRIES 


The point I wish now to emphasize is that, con- 
sidered on a broad basis, there are good grounds for 
believing that all industries benefit about equally from 
the progress of science. The concept of the social organ- 
ism with its nervous system and its various organs, each 
performing functions which are coordinated as to char- 
acter and scope with those of the others, is a picture 
with which all are familiar. For example, so extensive 
are the interrelationships between our industries that 
alternating times of depression and prosperity pass 
over practically all of them at the same time. If each 
industry went its course independently of the others 
such a phenomenon could hardly occur. So it is with 
the spontaneous economic distribution of the benefits 
of science—they reach practically all industries and in 
proportion to the size and the importance of each. This 
notwithstanding the fact already noted that the bene- 
fits of science appear on the surface to have influenced 
certain industries more conspicuously than others. In 
cases where the benefits are indirect and therefore least 
conspicuous, they are even more difficult to measure in 
terms of dollars and cents but are none the less real. 

To the farmer the study of scientific agriculture, 
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research in the field of plant physiology, in soil chem- 
istry, etc., has brought many direct benefits. But to 
the fertilizer industry these researches have been of 
immense value as indicating what substances should be 
added to the soil under any given set of conditions 
and what are periodically removed by the harvesting 
of crops and must therefore be replaced artificially if 
the value of the soil is not to deteriorate. To the rail- 
roads likewise the scientific and exact study of agri- 
cultural conditions is conferring many indirect bene- 
fits, by increasing the yield of adjacent farm lands, by 
extending the variety of crops produced, by raising the 
purchasing power of the farmers with resulting increases 
of inflowing freight. 


InpirREctT BENEFITS OF PurRE Scrence ARE AS REAL 
AS THE Direct BENEFITS 


Let us look at this matter of indirect benefits in a 
slightly different way. One very simple measure of 
the advance of our material civilization is found in the 
extent to which we employ the structural metals in 
catering to our daily requirements. In 1883 the amount 
of aluminum recovered in metallic form in this country 
was 1,000 ounces, valued at $875. In 1923, or forty 
years later, the output was 90,000,000 pounds, valued 
at $28,000,000. The growth in the aluminum industry 
has been based directly upon research in chemistry and 
electricity. In 1883 the output of copper was about 
52,000 tons, valued at $18,000,000, while by 1923 these 
figures had grown to 715,000 tons at $210,000,000. Tak- 
ing into account the doubling of population during this 
forty-year period, we find that the per capita use of 
copper has increased seven fold. As the bulk of this 
copper has gone into the electrical industry, which in 
turn is largely the child of pure science, we have here 
very clear evidence of how great the indirect benefits of 
research may be. 

Turning to the case of iron, the most important of 
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all metals, there has occurred a five-fold increase in its 
per capita use during this forty-year period. If we 
analyze the large outstanding uses for iron and steel, 
we will find them closely associated with industrial 
developments which are in turn the outgrowth of scientific 
research. In the first place, the electrical industry is 
one of the large consumers of iron and steel. Another 
large consumer is the automotive industry, which in 
turn has been enabled to grow to its present enormous 
proportions by the coordination of many and diverse 
developments of a scientific character. Among these is 
cheap gasoline to which chemical research has con- 
tributed, the high speed steels for cutting tools and 
special structural steels comprising alloys of iron with 
such chemical elements as nickel, chromium and van- 
adium; the development of abrasives by means of which 
the quick, accurate and cheap fitting together of machine 
parts has been facilitated. Moreover, recent develop- 
ments in the field of paints and varnishes intended for 
automobile use, have been hailed as a distinct contri- 
bution. 


Crry GROWTH AND SCIENTIFIC PROGRESS 


Another large consumer of iron and steel is the 
building industry, particularly in large cities where tall 
steel structures are becoming more and more the rule. 
I suspect that an entire and very interesting evening 
could be devoted to analyzing the relations between 
city growth and fundamental research in science. Time 
permits but the sketchiest outline of these relationships. 
Of primary importance we may note such things as 
sanitary engineering with its background of medical 
and biological research, adequate supplies of water, gas 
and electricity underlying which we find extensive re- 
search in physics and chemistry; rapid transit—the 
direct contribution of electrical science; and the tele- 
phone and elevator without which our modern tall office 
buildings would be almost incredible hindrances to busi- 
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ness. It is easy to show. that if the messages which now 
pass in and out of any tall office building by telephone 
were to be conveyed by messenger, hallways, elevators 
and even the surrounding streets would be packed too 
solid for movement. 

In directing your thoughts along these lines, I am not 
overlooking the fact that the metal-producing indus- 
tries, and in fact practically any large industry you 
care to name, have received direct benefits from scientific 
research. Thus there has been the chemical research 
underlying the discovery and production of the metals— 
tungsten, vanadium, aluminum, chromium, etc. There 
has been research on the heat treatment of steels, includ- 
ing the contribution of various forms of pyrometers 
from the laboratories of physics; there has been extensive 
chemical research in the refining and purification of 
copper, and there has been the extensive utilization of 
electric power in the processes of all these industries. 
But over and above these, and certainly ranking equally 
with them in importance, are the indirect benefits dis- 
tributed through the agency of industrial coordination, 
with the result that what benefits one industry benefits 
many others. This means that not by particular indus- 
tries, but by all industries, and as a people, we should 
enthusiastically acknowledge the practical value of scien- 
tific research. And in this acknowledgment let us bear 
in mind that there are a few fundamental principles 
never to be lost sight of. 


PRACTICAL VALUE OF RESEARCHES IN PURE SCIENCE 
Cannot Br ForRETOLD 


One of these principles I can illustrate very effectively 
by an example taken from the telephone business. A 
century or so ago, in the course of his mathematical 
analysis of the behavior of sounding bodies, Lagrange 
considered the problem presented by a vibrating string 
along which little weights had been attached at regular 
intervals. So far as I know, no one had ever worked 
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with such a string in the laboratory, and very likely 
Lagrange would have been the last to imagine that 
anyone would ever have occasion to experiment with 
such a string. 

A more artificial subject of investigation it might 
be hard to find. Certainly in the field of acoustics the 
applicability of such a device as this loaded string must 
have seemed improbable in the extreme. About twenty- 
five years ago, a gentleman who is present here this 
evening, busied himself with developing the many inter- 
esting analogies which were cropping out between the 
behavior of mechanically vibrating bodies and electrically 
vibrating bodies. That gentleman is none other than 
your President, and many of the details of his work in 
this border land between mechanics and electricity he 
has related most entertainingly in a recent volume. 
At the time Doctor Pupin carried on his investigation 
the problem of long distance telephony was one of rec- 
ognized importance and he realized that the problem 
of transmitting electric waves over a long pair of wires 
was exactly analogous, from a mathematical point of 
view, to the propagation of mechanical vibrations over 
the loaded string and that an improvement in the trans- 
mission of the electric waves would result from the addi- 
tion of magnetic coils at regular intervals to correspond 
to the lumps or loads on the string. At that point there 
occurred the birth of the loading coil which is of im- 
mense practical value in the telephone art today. 

I feel sure now that the principle I wish to bring out 
is clear to each of you. This principle is that frequently 
the practical value of a scientific discovery may not be 
revealed until long after the original research has been 
performed, and then perhaps in another field of science. 
I am quite sure that, had Lagrange been interested 
primarily in practical values, even one of his farsighted- 
ness, would probably have passed over the problem of 
the loaded string as not worth consideration. This is an 
important point and one which deserves frequent re- 
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peating, for as we meet with added success in turning 
scientific discoveries to practical account, we are con- 
fronted with a growing temptation to seek knowledge 
because it is useful, and not simply for the sake of know- 
ledge itself. We are thus in danger of losing the true 
perspective, for it becomes increasingly easy to pass from 
seeking knowledge because it is useful to seeking what 
we may consider, from a priori reasons, to be useful 
knowledge. I am positive that no touchstone has been 
vouchsafed us by which we can at once determine even 
the approximate usefulness of scientific discoveries made 
in the quest of a broader knowledge. 

It has been announced by Dr. Merriam of the Carnegie 
Institution that there is shortly to be undertaken a study 
of the craters of the moon, with the object of learning 
whether these resulted from volcanic activity or from 
impinging meteorites. Here is a problem which at first 
glance seems very far removed, indeed, from practical 
values. So far, in fact, that many will doubtless ques- 
tion whether it is worth spending time and money on it. 
And yet, as I recall Lagrange and his problem of the 
loaded string, it occurs to me as being quite within the 
realm of probability that a complete solution of the 
origin of the lunar craters may so extend our knowledge 
of the laws of viscous movement—including the effect 
of extremely high pressures—as to have unexpected 
and far-reaching practical applications. The day of 
the application of extremely high pressures in steam 
power engineering and in other fields is at hand. Phe- 
nomena of a most curious and perhaps startling sort are 
doubtless involved. 

Another important principle pertaining to the rela- 
tion between fundamental and applied science and 
engineering concerns the matter of time-lag between 
the pushing forward of the frontiers of knowledge and 
the application of this knowledge by the engineer. The 
application of electric motors to rapid transit began 
almost immediately after the installation of the early 
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generating stations; the application of the same kind of 
motors to the power shovels and other devices employed 
in mining coal and iron, are matters of the most recent 
record. The indebtedness of rapid transit to electrical 
research is very obvious and has been recognized for 
years. The similar indebtedness of mining is hardly 
yet recognized. 


Wuat oF THE FuTuRE? 


In closing let us look for a moment in a somewhat 
different way at the reverse of the picture we are scan- 
ning. We have seen a world, every item almost of whose 
material well-being and progress is dependent on some 
direct or indirect use of knowledge gained through 
scientific research. It is a world which looks each day 
more and more to what we might term the forests of 
science for the stuff it requires for its new structures. 

For more than a hundred years now this lumbering 
operation has been developing with ever increasing 
acceleration. The trees of the forest of whatever age 
are for the most part like real forest trees in that they 
have grown where nature willed. Man, the user, has 
taken what he found with little thought of the morrow, 
so far as adding to the forest was concerned. While 
lumbering in our scientific forests differs from lumbering 
in our more material forests, in that we do not destroy 
the trees we use, we are, nevertheless, always in need 
of new and untouched trees. I think it is fair to say 
that despite its remarkable growth, the reserve of unused 
trees in our scientific forest is less in relation to our needs 
now than it was fifty or one hundred years ago. 

Common prudence and a decent regard for the welfare 
of our children and our children’s children should impel 
us as sagacious lumbermen to foster the growth of new 
scientific trees and to cultivate as well as to use the 
forests we now have. Each succeeding generation is 
entitled to a supply of new timber as great in propor- 
tion to its needs as that enjoyed by preceding generations. 
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But how are we to foster this greater growth? True, 
we cannot predetermine new kinds of scientific trees, 
or even the places they will grow. What we can do, 
however, is to keep our eyes open and cultivate, so far 
as we are able, every bit of ground which gives promise 
of growing new trees or better trees of the old stock. 
Above all we can see to it that those who have it in 
them to produce new trees or to cultivate old ones to a 
better growth are afforded every reasonable facility to 
continue in the field for which they above others are 
fitted. 


OBLIGATION OF THE INDUSTRIES TO PURE SCIENCE 


History has shown over and over the enormous 
sacrifices those who have the God-given faculty are 
willing to make in their quest for extending the bounds 
of knowledge. That the world is poorer because many 
have had to succumb to the demands of life and family, 
which transcend all else, we are sure. 

In the past the helping hand has been largely that 
of the prince, regal or merchant, who has had vision of a 
greater world to come. The helping hand so extended 
was because of the vision and not because of self interest— 
individual life was too short for that. 

Now, however, we have come to live in a world where 
individuals created by law—our great business corpor- 
ations—carry on much of the work that is to be done. 
These artificial individuals, like the princes who preceded 
them, have vision. But they have something more, 
viz: self-interest. Unlike their human predecessor princes 
they are not limited to a span of life measured by three 
score and ten years. Further, those most obviously 
dependent on science have organized research labora- 
tories whose sole function it is to search every nook 
of the scientific forest for timber that can be used. So 
efficient have these industrial research and engineering 
groups become that no new tree or branch escapes their 
scrutiny for long. 
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As we scan the present status of the many agencies, 
the world over, for carrying on pure and applied scientific 
research, there seems to be one item, and that a most 
important one, missing from the picture. Hitherto, 
vision on the part of many men and vision and self- 
interest on the part of corporations has been balked in 
the lending of a helping hand to pure science through 
lack of suitable machinery to insure of the help being 
effective. Possibly the recently announced Board of 
Trustees of distinguished men of business and science, 
with Mr. Hoover as Chairman, affords us the machinery 
we have lacked. To it, givers, individual or corporate, 
can entrust funds with assurance that they will be ex- 
pended under the supervision of the best brains the 
nation can command. A group of this kind can help in 
any field where extension of knowledge is sought for its 
own sake and where financial aid is a help, and this with- 
out misconstruction of motive. To it likewise can be 
entrusted funds which might otherwise be unavailable 
because the donor knew not how to give effectively or 
because of fear that the help extended would tinge the 
motive of the recipient. 

As the sole motive behind our institutions of learning 
is the acquisition and transmission of knowledge it is 
obvious that here lies a principal field where help is 
possible. 

Finally, the parallel advancement of science for the 
sake of increased knowledge and industry presents an- 
other serious problem in that both demand the same 
human resources in the shape of highly trained indi- 
viduals, with preferably certain predispositions toward 
the analysis of technical problems. This lays a two-fold 
task upon our universities. Not only must they advance 
the frontiers of knowledge at a rate commensurate with 
our demands for industrial advancement, but they must, 
at the same time, develop the scientifically trained per- 
sonnel required to carry on the work of the industries 
as well as to carry on their own work. It is a well recog- 
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nized fact that within recent years industry has made 
extremely heavy demands upon the facilities of the 
universities, and by reason of their ability to offer greater 
monetary rewards, and frequently better facilities for 
research, we now find ourselves confronted with the need 
of increasing the bargaining power of universities and the 
attractiveness of academic positions. In this matter the 
industries have a clear cut obligation to the universities; 
an obligation which they cannot avoid without them- 
selves being the chief sufferers. It is an obligation which 
rests upon all industries alike, for in the final analysis, 
as I have attempted to show, what benefits one industry, 
benefits the others. 
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1925-1926: 
An Economic Review and Outlook 


HE year 1925 witnessed, in this country, per- 
haps the most evenly distributed prosperity, at 


the highest level, that has ever been enjoyed. 
Other years in recent times have produced greater pros- 
perity for certain classes of our population, but it is 
doubtful whether in any year of our history so great an 
abundance of real economic and social welfare and net 
income has been so well distributed over the population 
asa whole. The Secretary of the Treasury, in his “Annual 
Report on the Finances” made to Congress last month, 
sums up in the following sentences many of the out- 
standing elements of the situation. 

“The past year has been a period of genuine 
prosperity for practically all classes. Corporate 
profits are running higher than for any previous year 
since 1919. Employment has been good, prices com- 
paratively stable, and trade on a high level as re- 
flected in record car loadings and bank debits to 
individual account. While production has been high, 
it has been as a rule well adjusted to the rate of 
consumption and has not resulted in a general ac- 
cumulation of large stocks. The automotive and 
building industries have continued to operate at a 
high level, and foreign trade has been increasing in 
volume. More complete adjustment between in- 
dividual industries and economic groups has been 
effected, and the purchasing power of the farmer 
further enhanced. Livestock prices especially have 
shown considerable improvement during the past 
year, but practically all branches of agriculture 
have.shown marked recovery from the depression of 
two or three years ago. Although business activity 
has been accelerated the credit situation has re- 
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mained in a healthy condition and unsound expansion 
has been avoided. Due to the increase in business 
and the exports of gold, money rates have advanced 
from the unusually low level of 1924, and the wide 
spread between long-time rates and short-term rates 
has been reduced.” 


It is always easy and almost never correct to credit 
a period of prosperity or charge a period of depression 
to a single cause or to a few causes. The year 1925 
has profited from an unusual concomitance of favorable 
factors and developments. The relative importance of 
these would be difficult to assess. Some of them were 
inheritances from the year 1924; others represented the 
fruition of developments extending back over previous 
years. 


GENERAL RETROSPECT OF 1925 


The year opened with business active, following a 
sharp recovery from the recession which, with a brief 
interruption, had lasted from the spring of 1923 to the 
summer of 1924. Doubtless the two principal factors 
bringing about this recovery were the favorable agricul- 
tural situation which resulted from large crops here 
and short crops abroad, and a new spurt in building 
activity. It was assisted, though hardly brought about, 
by low money rates and generally easy credit conditions. 
The moderateness of the recession had prevented any 
serious maladjustments from developing in most branches 
of industry, and the marked impetus to business given 
by the greatly improved condition of large portions of 
the agricultural class could, therefore, be utilized prompt- 
ly, and the machinery of industry geared up to new 
speeds with little delay. Nevertheless, by the opening 
of the second quarter of 1925 hesitation in business had 
again become apparent, and there were those who felt 
that the contour of business in 1925 would be similar 
to that in 1924, and many persons began to talk about 
the recurring phenomenon of one-year business cycles. 
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Those prophets who at the end of 1924 had predicted 
that the easy money conditions would cause a large 
volume of construction activity, and large investments 
in permanent capital, seemed about to be confounded. 
There was actually a slowing-down in building activity 
early in 1925. Railroads’ purchases of equipment and of 
supplies were at a minimum. Influenced perhaps by 
the widespread talk of surplus plant capacity in Amer- 
ican industry, manufacturers and merchants were pro- 
ceeding with some hesitancy with their programs. New 
England textile mills had put wage cuts into effect. Hand- 
to-mouth buying continued on all sides. Some important 
agricultural prices declined more or less sharply. The 
stock market in March and April suffered the first real 
reaction since the previous October. Meanwhile, how- 
ever, money rates, partly as a result of substantial gold 
exports, had worked up a little, and the Federal Reserve 
Bank of New York had raised its rediscount rate from 
3% to 34%. 

The second quarter of the year saw the tide turn in 
two outstanding industries—automotive and construc- 
tion—and in the stock market; and by the end of the 
third quarter, the flood tide was running strong for 
industry as a whole. Exceptions there were, as there 
practically always are. The anthracite coal industry 
had been entirely shut down by a strike, the woolen 
and leather industries, despite improvements in their 
schedule of production, were still operating below normal, 
the equipment purchases by the railroads continued re- 
stricted, and certain other less important industries 
were faring below the average, in volume of orders and 
of output. But statistical indices generally testified to 
the high scale of production and high level of trade. In 
the fourth quarter of the year, still further increases were 
registered and the year closed with business in this 
country nearing the proportions of a boom and with 
every indication at hand of real prosperity. 

Economic historians will perhaps think and write of 
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1925 principally as the year in which Great Britain, 
Holland and certain other countries returned to an 
effective international gold standard. This return came 
in the first half of the year. Present-day students of 
business conditions in this country will turn their atten- 
tion to some of the events of the second half year as 
affording the key to the current and immediately future 
significance of the year. As every one knows, the out- 
standing events of the second half of 1925 were the spurt 
in construction activity, a remarkable increase in auto- 
mobile sales and output (following announcements in the 
summer of many new models, many price cuts, and 
plans for facilitating buying on time), and an astounding 
bull market in stocks; absolute new high records being 
established in all three of these fields of activity. For 
each of these developments easy money has by some 
been given the lion’s share of the credit (or blame). It 
would be idle to deny the part played by a surplus of 
available credit in helping to bring about the great specu- 
lative building and stock market operations and the 
financing necessary to make possible large volumes of 
installment buying, not only of automobiles but of many 
other commodities, from houses to clothes. Banking 
statistics clearly reflect the assistance given to the bull 
market by a greatly enlarged volume of loans on stocks 
and bonds. But neither commercial nor savings bank 
statistics by any means reflect equally clearly the greatly 
increased volume of business activity in 1925 over 1924, 
or reflect what might be expected to be the effect of 
enormous building activity and a great growth of in- 
stallment buying. The truth of the matter seems to be 
that along with a large volume of spending there has 
gone also a large volume of saving and investment, and 
that to credit either the solid, constructive achievements 
or any excesses of 1925 almost entirely to a superabund- 
ance of bank credit is to overlook an important funda- 
mental factor in our present economic situation. 
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SmootH FuNcTIONING; STABILITY 


A few paragraphs back the statement was made that 
business in this country was nearing the proportions of 
a boom. Fortunately, many of the characteristics of 
former booms have been noticeably absent during the 
year 1925 and are still absent. The year has not been 
chiefly interesting for the various statistical records it 
has broken. The year may, however, be said to have been 
blessed by what has amounted to a record-breaking 
smoothness with which the industrial machine has oper- 
ated, having in mind the volume of business transacted 
in this country during the year. Apart from the extraor- 
dinary situation in Florida, there has been practically no 
suggestion of a jam anywhere,—no shortage of credit 
or of transportation facilities, of labor or of raw materials, 
no important strikes or other labor difficulties, except 
for the anthracite coal industry, no price inflation, and, 
with a few exceptions, no dangerous speculation in 
consumable commodities. Well controlled buying and 
production schedules, a constantly increasing diffusion of 
statistical and other data about fundamental condi- 
tions and developments, growing efficiency in produc- 
tion, in part as a result of gradually improving personnel 
policies, all these have contributed to the excellent 
results achieved by American business in 1925. So has 
the high operating efficiency of the railroads. The year 
had the benefit of the good returns to agriculture from 
the crops of 1924; and the 1925 crops, while in some 
important instances they will not be sold at as favorable 
prices as the 1924 crops, will as a whole probably bring 
returns to the farmers not greatly different from those 
of the preceding year. In the farming industry, as in 
others, progress has been made in orderly marketing, 
and the very improvement in the economic status of 
our agricultural class, as well as the machinery afforded 
by cooperative associations and by increased credit 
facilities, should enable still further progress to be made 
in this direction. 
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The general orderliness of functioning of American 
business in 1925 was reflected in marked stability in 
wage rates in most industries and in the general level of 
wholesale commodity prices, in a very moderate increase 
in short-term interest rates accompanied by very narrow 
fluctuations in long-term interest rates, as shown by 
yields on high grade bonds, and probably in little change 
in retail price levels outside of an increase in retail food 
prices. In the field of commodity prices there were, of 
course, divergent movements. Individual commodities, 
like rubber and sugar, fluctuated widely and for the year 
as a whole registered changes in opposite directions; 
agricultural prices gained ground relative to prices of 
non-agricultural commodities, but in the agricultural 
group price movements were quite dissimilar. Many 
other divergences could be pointed out, but it is prob- 
ably fair to say that the net result of the year’s activities 
was to diminish rather than increase mal-adjustments 
between prices of various commodity groups. 

Apart from the stability in wage rates previously 
referred to, the year 1925 was principally notable in the 
field of labor in four respects. The first of these was the 
steady improvement in industrial relations, partly as a 
result of improved personnel policies and partly as a 
result of an increasingly conservative attitude on the 
part of labor. The second of these, flowing partly from 
the first, was the maintenance, in the face of a very 
high rate of industrial activity, of relatively low labor 
turnover and relatively high productive efficiency. The 
third was the remarkable progress made in instituting 
group insurance and industrial pension schemes in in- 
dustry. The fourth and not least important was the new 
wage policy formulated by the American Federation of 
Labor and announced at its Annual Convention. This 
pronouncement put the whole emphasis on industrial 
productivity and said nothing at all about supposed 
relations of wages to cost of living, and urged upon man- 
agement the elimination of waste in production and 
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called for increased real wages and shorter working 
hours in proportion as man’s power of production 
increases. 


TRADE; BANKING; FINANCE 


Domestic trade, as has been suggested, was main- 
tained at a high level during 1925. To this, the increased 
purchasing power of the farmers doubtless contributed 
much. The widespread habit of installment buying 
also did much to increase the volume of sales of many 
sorts of commodities. Underneath it all, however, was 
the high standard of economic welfare, the large spend- 
ing power of the country as a whole. All-inclusive 
indexes of retail trade are not available, but there can 
be no doubt of the extraordinarily large volume of con- 
sumer buying which went on in 1925. In the field of 
foreign trade, increases were registered in 1925 in both 
exports and imports, though there was a much larger 
increase in the latter than in the former. The great 
industrial activity of the year called for large imports of 
crude materials. Largely due to extraordinary imports 
of rubber and silk at relatively high prices, the Continent 
of Asia, for the first time in our history for a whole 
calendar year, has apparently supplied imports of a 
greater value than did any other continent. The main- 
tenance of a volume of exports to Europe which accounted 
for more than 50% of the total of ali our exports was 
doubtless assisted by the large volume of European 
securities floated in this country. The value of exports 
of finished manufactures continued the steady growth 
which it has maintained ever since 1921, in the face of 
changing conditions both here and abroad. The year 
witnessed a substantial net export of gold. 

Aside from the great increase in loans on stocks and 
bonds, accompanying the bull market in stocks, devel- 
opments in banking in 1925 were interesting principally 
for the absence of anything of spectacular character. The 
gold exports were almost without effect on our credit 
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structure and, as has been said, the great volume of 
business activity hardly seems to be adequately reflected 
in the fairly moderate increase in outstanding bank 
credit, though it is fully reflected in a great increase in the 
volume of credit turnover as measured by statistics of 
check clearings. The most interesting thing that did 
not happen was any rise in the rediscount rate of the 
Federal Reserve Bank of New York above the 344% 
rate, established in February. Elsewhere in the reserve 
system the rediscount rates were made uniform at 4%. 
At no time during the second half of the year did the 
investment policy of the Federal Reserve Bank of New 
York indicate that a rate increase by that institution 
was forthcoming. At their first weekly meeting of 1926, 
however, the directors of the bank raised the rate to 4%. 

In the allied field of finance, the year 1925 witnessed 
not only a high record volume of transactions on the 
New York Stock Exchange and high record average 
prices for industrial stocks, but a record volume of new 
security offerings for account of domestic corporations, 
and a volume of foreign financing that was somewhat 
in excess even of the large total of 1924. During the 
greater part of the year little difficulty was found in dis- 
tributing new securities, either bonds or stocks. It is 
interesting to note that in only one calendar quarter 
since 1920 (the third quarter of 1922) has bond financing 
failed to represent at least 50% of the total volume of 
financing by corporations. This extraordinary situation 
obtained through 1925. General security market and 
credit conditions were doubtless responsible for the year 
being characterized by a large number of mergers and 
consolidations not only in the industrial field, but also 
among public utilities; while among the railroads various 
consolidations, mergers or purchases were submitted to 
the Interstate Commerce Commission for its approval 
under the Transportation Act of 1920. As Secretary 
Mellon indicated in the passage from his report, quoted 
earlier in this article, corporate profits generally have 
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run high during 1925, at least in aggregate volume, 
though there has been a certain amount of complaint 
about unit profits being a bit low. Partly because of 
the large volume of traffic and partly because of increased 
operating efficiency, the railroads have made a better 
showing than they have for some years and have there- 
fore shared with other corporations in the general pros- 
perity. The business failure record in 1925 was rather 
less favorable than might perhaps have been expected 
in a year whose general characteristics were those which 
have been outlined in the preceding paragraphs. 


Factor OF FLEXIBILITY 


If the year 1925 has been one of prosperity, it has 
also been one of flexibility in our business structure. 
Before the war much concern was felt over the lack in 
this country of an elastic, flexible banking system, and 
the federal reserve system was devised to remedy that 
lack. This it has clearly accomplished. But there were 
and are many elements of rigidity in our industrial system 
which are sometimes overlooked or perhaps are rather 
taken for granted as inevitable. In the five years since 
the crisis of 1920 there has been remarkable progress made 
in increasing the flexibility of our industrial system. 
The year 1925 reaped some of the harvest of that progress. 
The elasticity of business is not merely a matter of sur- 
plus capacity or of surplus facilities or supplies of this or 
that, but of proper management and use of these things; 
and in so far as business continues to achieve greater 
elasticity and therefore greater stability and freedom 
from shocks and jams, it will be because the quality of 
management is steadily improving. 

The year 1926 opens with this fundamental factor of 
improving management in its favor. Specifically, it 
opens, too, with no key industry and with no important 
class of the population in distress or otherwise in a seri- 
ously unhealthy economic condition. There is nothing 
in the temper of the business community or of labor 
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which seems to indicate the probability of rash measures 
succeeding to the policies which prevailed in 1925. A 
generally high level of economic well-being of the popu- 
lation augurs well for a continuance in the immediate 
future of healthy trade conditions, in spite of the large 
volume of current income which must go to complete 
purchases previously made on installments. The almost 
complete absence of price inflation and of shortages of 
any sort, and, on the other hand, the moderate size of 
stocks carried in inventories in most industries seem to 
indicate that there need be little fear, for the present at 
least, of either excited buying or distress selling of most 
important commodities. The credit situation remains 
sound, and at least a normal expansion of business can 
readily be financed. 


OUTLOOK FOR 1926 


Just how far will expansion go in 1926? This seems 
to be the crux of the matter. The immediate outlook 
is for the maintenance of present prosperous conditions 
and even for a slight further expansion in business 
activity. It would be surprising, however, if this con- 
tinued beyond the second quarter of the year. Business 
fluctuates up and down in endeavors to adjust production 
to consumption at price levels which mean profits to 
industry. It seems probable at this juncture that, 
producing and consuming capacities being what they 
are in this country, it would not take much further 
expansion of business activity to bring about such keen 
competition for the available markets that curtailment 
of production would soon become inevitable. This seems 
notably true in the two industries which figured so 
prominently in the 1925 picture, the automotive and 
construction industries. There is no present indication 
that the railroads will spend any more money in 1926 
than in 1925 for equipment and additions to plant, and 
they may even spend less than in 1925. Requirements 
for residential, commercial and industrial building seem 
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likely at present rates of construction to be fully met 
rather soon. Development of our foreign trade in 1926 
seems hardly likely to afford positive support to expansion 
in most industries. 

To paint a gloomy picture for 1926 would probably 
be to go wide of the mark. But not to envisage the 
probability of a recession of the tide of business during 
the year seems quite optimistic. How far this will go 
will depend in no small measure, though not altogether, 
on the developments of the first quarter of the year and 
on the degree of conservatism which characterizes that 
quarter; in other words, on the degree to which manage- 
ment succeeds in refraining from eating up its margins 
of elasticity. Of course, no review of probable future 
conditions must fail to take into account the influence 
of agricultural results on conditions in the second half 
of the year; but it is also true that save for exceptional 
instances, like 1924, it is often easy to exaggerate the 
immediate effects of changes in agricultural conditions. 
The year 1926 will hardly go out with as rosy an outlook 
as has the year 1925, but it seems probable that in retro- 
spect it will be thought of as, on the whole,”a*year of 
good business conditions. 

F. E. RicHtTer. 


[33] 








Some Phases of the Commercial Job 
"te business undertaking of the Bell System is to 


furnish an effective nation-wide voice communica- 

tion service between individuals at any place and 
any time. The problems involved are highly complex 
and closely interrelated. The existing form of telephone 
company organization has been gradually developed to 
analyze these problems, determine requirements and to 
plan and administer its operations. 

In the early stages of the business, both planning and 
administration were carried out by the local management. 
As the business grew, it was found advantageous to 
separate the planning from the operating. Under the 
present functional organization, each operating depart- 
ment maintains a staff, free from the direct responsibilities 
of operation, for the purpose of analyzing all factors 
bearing on the economical development of the plant and 
the efficiency of its operation. These departmental 
staffs specialize as to analysis of departmental require- 
ments and operations, but the data thus made available 
are also required for coordination by the management to 
the end of securing both departmental and company 
economy and efficiency. 

The Commercial Department in its earlier stages, 
was concerned only with handling the business contacts 
between the existing and prospective subscribers and the 
company. The growth of the business increased the 
administrative problems and soon developed the need 
of specialized analysis of the many conditions affecting 
telephone development and usage as indicating where 
sales effort should be made. To meet this need a com- 
mercial staff was gradually organized, which took over 
certain functions formerly performed in part by other 
staff organizations, and which has developed additional 
sources and forms of basic information essential to meet- 
ing the subscribers’ service needs and to the economical 
and efficient conduct of the business. 
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Among the many activities of the commercial engineer- 
ing staff none are perhaps of more fundamental character 
and importance than the studies carried on for the pur- 
pose of developing and appraising the facts which bear 
on the economical development of the telephone plant 
and of its revenue earning power. Each of these features 
is dependent on the other and each involves factors 
which affect and are affected by the administration of 
the operating functions. 


FORECASTING THE TELEPHONE MARKET 


It is clear that in order to plan and to provide tele- 
phone plant in an orderly and economical way, it is 
necessary to analyze the existing market for telephone 
service and to forecast the probable demand at various 
future dates. Such an analysis for a local area or com- 
munity is generally known as a commercial survey. 

Certain parts of the telephone plant, because of their 
nature, are planned and constructed with the very 
definite idea of their being used for a long period of years, 
while other parts are provided to meet only the needs of 
the immediate future. For this reason that part of the 
commercial survey which forecasts the future demand 
may be considered in two broad classes: “‘Long Period 
Forecasts,” which form the basis for fundamental plant 
plans and long time plans of operation; and ‘Short 
Period Forecasts,’’ which form the basis for the five year 
operating program and the immediate plant extensions. 
These forecasts must be coordinated and kept up to 
date, and also modified from time to time as the various 
construction projects are decided upon, as a change in one 
of these forecasts usually affects the other. The fun- 
damental data on which both kinds of forecasts are based 
are derived from the analysis of the existing market and 
telephone development. Such an analysis, in the case 
of a large community, includes a classification of the 
existing telephone market into two major classes, res- 
idence and business, the further classification of each to 
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grades or types of families and business firms as indicated 
by the rent paid or by the type of business, and finally 
the distribution of these families and firms in the com- 
munity, and the amount and kind of telephone service 
used by them. 

In making a forecast of the future demand for tele- 
phone facilities in any community, the first step is to 
estimate its future growth in population. Such an 
estimate must be based on a careful consideration of the 
various factors affecting the growth of the community. 
In considering the possibilities of business growth, the 
natural advantages of the community have considerable 
weight, but consideration must be given to the fact that 
other nearby communities may have greater advantages 
in the way of cheap power and better transportation 
facilities, etc. It will be clear that an estimate of the 
growth in any community cannot be based solely on a 
study of local conditions, but must be modified by facts 
developed through studies of the surrounding country. 
Such studies of large areas, usually an entire state, which 
are called ‘Economic Surveys,” develop the data as to 
the natural resources of the entire area, such as agri- 
cultural conditions, which are affected by the character 
of the soil, mining conditions, transportation, the man- 
ufacturing possibilities, etc., and the relative values of 
each of these factors as determined by comparison with 
other parts of the country. 


Srupies oF Basic INDUSTRIES 


As both the local and regional growth are affected 
by industrial conditions, studies of certain basic indus- 
tries are also essential in order to indicate the growth 
and movement in these industries for the country as a 
whole. An example of such a “Basic Industry Study” 
is one of the cotton industry. For many years cotton 
manufacturing was centered in New England, but during 
recent years much of the growth in the industry has 
been in the South, where proximity to the source of raw 


[36 ] 


























Some Phases of the Commercial Job 





materials, and cheap power and labor, have been the 
principal causes of this decentralization. This trend 
in the industry necessarily affects the growth of the 
mill towns in New England and also that of the towns 
in the South. 


The analyses of communities, regions, and basic 
industries, considered together with a broad study of 
the growth in and movement of population in the entire 
United States, make it possible to coordinate all the 
estimates of the growth in the various communities all 
over the country. 


The preparation of such studies is distributed through- 
out the commercial organization. The local surveys 
are made by the local organizations, assisted by the 
Associated Company commercial staff organization. The 
regional studies are made by the Associated Company 
staff organizations, and may be made in conjunction 
with similar studies by the staff of adjacent companies. 
The basic industry studies and the broad study of the 
country as a whole are made by the staff of the American 
Telephone and Telegraph Company. 


When a commercial survey of a given community 
is completed it shows the probable future population 
development and distribution. By applying telephone 
development and sales experience factors, allocation is 
made to each of the different levels and types of popula- 
tion and places of residence and business, of the probable 
telephone development at future periods, both as to the 
amounts and the classes of service which will probably 
be taken. Based on the “Long Period Forecast” a 
fundamental plan for plant construction is developed 
and the future requirements determined as to conduit, 
cable, pole line, central offices, buildings, ete., from which 
an orderly program of building up the plant can be 
developed. 


Before the commercial survey can be considered as 
completed and the fundamental plan determined, how- 
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ever, other important factors have to be taken into con- 
sideration. In estimating the future volume of service 
demand, certain assumptions have to be made as to the 
kind and amount of telephone development which can 
be obtained at a given period. The actual future de- 
velopment will be largely dependent on the type of 
service and :ate schedules under which the service is 
to be sold. This involves consideration of the classes 
of service to be offered together with proper charges 
therefor. This in itself is a subject of considerable 
scope and no attempt will be made to deal with it here. 
We will give chief consideration to the relation between 
the commercial survey and development data and the 
planning of plant construction and sales activities. 


COORDINATED OPERATING PLANS 


It can be seen that, in order to plan and carry out 
an economical program for adequate plant, service and 
net revenue development, there must be a high degree 
of coordination of the staff analysis in all the operating 
departments. The commercial survey and related data, 
the rate plan data, traffic operating plan data and plant 
data, all have to be studied and considered separately 
and in relation to each other, and finally in the com- 
posite. 

These market, development, rate and sales experience 
studies, and the estimates of the future telephone demand 
which are based on them, are essential to the plant and 
traffic departments as well as to the commercial depart- 
ment, as on these estimates are based plans for exten- 
sions of plant, switchboards and buildings, and the 
general plans for operating the service. Coordinated 
by the management they form the basis for a general 
plan of operation. 


Having determined the best all-around plan for 
serving the area under consideration, the commercial 
survey and the fundamental plan together thereafter 
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furnish a guide for the administration of individual 
construction projects and a basis for a sales program 
to the end of keeping the plant under adequate net 
earning power. 


In order to secure maximum results continuous joint 
consideration is necessary on the part of the Plant, 
Traffic, and Commercial staff and line officials in order to 
effectively coordinate the plant construction program 
and the sales program. 


For a considerable period during and following the 
war it was difficult and under many conditions impossible 
to meet the demand for service, due to lack of plant 
facilities. With the improvement in plant conditions 
which has resulted from the extensive construction 
activity of the past five years it has been possible to 
resume sales activities and to direct them toward an 
orderly development of the market for service. 


The interdepartmental coordination of the basic 
data supplied by commercial surveys, rate plans, fun- 
damental plans, etc., into a definite construction and 
sales program is and will continue to be a most important 
factor in planning both construction operations and 
sales. In addition to the joint departmental planning 
it has been found practicable to mobilize all departments 
in developing prospects for and sales of main stations, 
extension stations and supplemental equipment and 
services, part of which can be secured without material 
increase in investment and at low sales cost. In ad- 
dition to sales planning and activity directed toward 
the sale of new and additional services, effort may be 
effectively applied to assisting existing subscribers to 
take the kind and amount of service best suited to their 
individual needs. It is also possible to direct and con- 
trol the sales activities so as to secure the most economical 
use of existing plant. There are wide possibilities in 
utilizing all of these features in so planning and carrying 
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out the sales work that it can be varied in emphasis and 
direction as to harmonize with the variations from time 
to time in the plant conditions and in the general busi- 
ness conditions, both of which tend to affect the kind 
and amount of service which can be sold. 


New Uses oF SERVICE DEVELOPED 


During the past few years it has been demonstrated 
that it is possible to develop new and additional uses 
of service, particularly in the case of business subscribers, 
which are of profit to the subscribers themselves in the 
conduct of their business operations. Telephone service 
surveys of the communication needs of individual busi- 
ness concerns have developed a type of promotional 
service and sales work which bears evidence of sub- 
stantial future possibilities in the way of increasing net 
revenues through the development of greater use per 
subscriber without material increase in investment. It 
has been found that the telephone service has potential- 
ities in the distribution and merchandising of goods, 
in the buying, selling and delivery processes, which 
have not been fully realized in the past. Study of the 
facts provided through telephone service surveys of a 
number of concerns in the same line of business has 
resulted in the development of organized plans or pro- 
grams of telephone buying and selling applicable to 
that line of business. 


This work has been particularly effective in stimulat- 
ing the use of toll service. An increasing number of 
wholesale and retail firms in many lines of business are 
conducting their sales activities largely by telephone, 
with the result of lower sales costs and increased sales, 
while the telephone companies’ toll revenues have been 
increased substantially. As a by-product, this analysis 
of the communication requirements in different lines 
of business also furnishes data on which to base improve- 
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ments in telephone equipment and service operating 
methods. 

The study of the service needs and use of individual 
subscribers, and particularly of the potential use of the 
toll service in the various lines of business is furnishing 
specific data as to the sources to which we can look for 
future increase of service use which will increase the 
revenue per unit of investment. The probability of 
eventually being able to evaluate these sources seems to 
point out the way toward the ultimate development 
of methods of surveying the potential toll service market, 
and programming the toll plant development and toll 
service sales along lines as economical and effective as 


is now practical with the exchange plant and service 
sales. 


AN INTERPRETER BETWEEN CUSTOMER AND COMPANY 


One of the responsibilities of the Commercial Depart- 
ment is to act as interpreter between the telephone or- 
ganization and the customer. On the one hand, it has 
to interpret the needs of the customer to the telephone 
company organization, and on the other hand it has to 
interpret to the customer and to the public in general 
the facts pertaining to the business. We have dis- 
cussed some of the factors involved in interpreting to 
the company organization the needs and potentialities 
of the service market as to development of subscribers 
and of service use. 

To the subscriber, however, ‘service’ means the 
composite service rendered him by the entire organiza- 
tion. He judges its quality by the satisfaction with 
which it serves him individually. It is, therefore, 
important that the commercial departments be in position 
to know what the subscribers are thinking about the 
company, and their reactions towards any of its methods 
of serving or dealing with them. During the last three 
years a comprehensive analysis has been made of the 
business contacts with subscribers so that today there 
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are available data as to the questions which subscribers 
most frequently ask, the features of our operation and 
administration which they are inclined to criticize, etc. 

This analysis of the character and volume of the 
business contacts with customers and of their reactions 
as to our service is bringing to light many ways in which 
it is possible to improve our general business and service 
methods. It furnishes facts which are of value to all 
departments in improving the general quality of the 
company administration as affecting the subscribers’ 
viewpoint. It also indicates the kind of information as 
to the economics of furnishing telephone service which 
is needed by employees in order to enable them to effec- 
tively interpret the facts to our customers and thus 
assist in creating that confidence in and approval of 
our ideals, objectives and methods which is one of our 
greatest assets. 

In the foregoing, most attention has been given to 
those phases of the commercial staff activities which 
are fundamental to planning the orderly and economical 
development of the telephone plant required to furnish 
comprehensive service and to the effective planning of 
sales activities necessary to insure proper revenue develop- 
ment. An attempt has been made to point out the 
interrelation between these activities and the activities 
in other departments and the part they play in assist- 
ing the management in planning the company operations. 
They cover a field of study with which many are not 
familiar. The administrative sales activities and busi- 
ness office dealings with customers, which are better 
known, have been touched upon but briefly, chiefly as 
to aspects which have a general bearing on the broad 
service market and revenue development problems. A 
detailed discussion or analysis of the problems involved 
in sales activities or the business office administration 
would require a paper of considerable length. Suffice 
it to say here, that all phases of our staff and analytical 
work are carried on for the purpose of rendering a satis- 
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factory service to our subscribers in general and of 
efficiently and economically meeting their individual 
needs. The purchase and use of our service must be 
of mutual advantage to the customer and to the tele- 
phone company serving him; efficiency and economy in 
the construction and operation of the company’s plant 
are and should be to the advantage and mutual interest 
of both the company and the public. 


F. P. VALENTINE. 


Eprror’s Note: Mr. Valentine is Assistant Commercial Engineer of the 
American Telephone and Telegraph Company. 
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Abstracts from Recent Technical Papers 
from Bell System Sources 


Effect of Tension upon Magnetization and Magnetic 
Hysteresis in Permalloy, by O. E. Buckley and L. W. 
McKeehan.' Wires of five nickel-iron alloys containing 
45, 65, 78.5, 81 and 84 per cent. Ni, 60 cm. long and 10. 
cm. in diameter, were studied by a ballistic method, for 
tensions up to 10,000 lb. per in* and fields up to satura- 
tion (10 to 20 gauss). Permalloy with 81 per cent. Ni 
is nearly indifferent to tension in its magnetic behavior; 
permalloy with less nickel is more easily magnetized and 
has less hysteresis when under tension, while 84 per cent. 
permalloy is more difficult to magnetize and has greater 
hysteresis when under tension. The saturation values 
are independent of the tension. In 78.5 per cent. perm- 
alloy, under a tension of 3,560 lb. per in’, saturation is 
reached at only 2 gauss (and is practically complete at 
0.2 gauss) and the hysteresis loss is only 80 ergs per cm? 
per cycle, so small that it may be regarded as due to 
slight inhomogeneity rather than to any essential features 
of the magnetization process. Relation to crystal orien- 
tation. X-ray examination proves that this abnormally 
low loss is not due to any peculiar orientation of the 
crystal axes as the crystals are found to be oriented at 
random. Magnetostriction behavior can be deduced from 
these results. Above 81 per cent. Ni, permalloy contracts 
like Ni while below 81 per cent. Ni, permalloy expands 
like Fe. 

Demagnetizing factor for a wire with a length 600 
times the diameter, was determined experimentally and 
found to vary from a maximum of 1.6X10-‘ to a low 
value, the changes being like these previously described 
by Benedicks for iron. 

A Contribution to the Theory of Ferromagnetism, by 
L. W. McKeehan.? Relation of permeability and hystere- 


1 Physical Review, Vol. 26, No. 2, Aug., 1925. 
* Physical Review, Vol. 26, No. 2, Aug., 1925. 
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sis to atomic magnetostriction—In permalloy, it has 
been found that magnetostriction changes sign at about 
81 per cent. Ni, hysteresis losses can be made vanish- 
ingly small near this composition, and these effects are 
not due to the special alignment of crystals. It is sug- 
gested that in every ferromagnetic material the process 
of magnetization involves (1) intra-atomic changes, pre- 
sumably changes in the orientation of electron orbits, 
governed by quantum dynamics and independent of 
environment; and (2) inter-atomic changes (stresses and 
strains). The inter-dependence of the inter-atomic 
changes and the intra-atomic changes is conveniently 
described as atomic magnetostriction. On this view, 
hysteresis loss and magnetic hardness are due to the 
energy required to produce, in succession, the local 
deformations associated with changes in the magnetiza- 
tion of single atoms or small groups of atoms. High 
initial permeability and low hysteresis loss in permalloy 
are explained as resulting from localiy compensatory 
atomic magnetostrictions of the nickel and iron atoms 
in small groups. The fundamental differences in the 
magnetic behavior of Fe, Ni and Co are attributed to 
differences in their atomic magnetostrictions. Other 
differences are attributed to differences in the mechanical 
properties which alter the energy expended when atomic 
magnetostriction takes place. 

New Methods and Apparatus for Testing the Acuity 
of Hearing, by Harvey Fletcher.* This paper presented 
before the American Otological Society, classifies hearing 
tests in four groups according to their purpose. 

1. Industrial or those made for determining the fitness 
of a candidate for employment. In certain types of work 
it is particularly important that a prospective employee 
meet a definite requirement for acuity of hearing. Tests 
made in the army and navy for various branches of 
service are conspicuous examples of this kind of test. 

2. Educational or those made for determining the 

* The Laryngoscope, Vol. XXXV, No. 7, July, 1925. 
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degree of hearing of school children both in the public 
schools and in the schools for the deaf for the special 
purpose of determining the proper methods to be used 
in their education. 

3. Clinical or those made for assisting the physician to 
make a proper diagnosis of the cause of deafness. 

4, Research or those made to determine new facts 
about both normal and abnormal hearing. 

It is highly desirable that a single scale be used for 
representing the degree of hearing which is independent 
of the method used and which has a general application 
to the four purposes enumerated. Such a scale is pro- 
posed and it is shown how the commonly made voice 
test, watch tick, acoumeter, coin click and tuning fork 
tests can be expressed in terms of hearing loss units on 
this scale. 

The paper is concluded by summarizing the different 
methods for testing the acuity of hearing which are as 
follows: (1) voice tests, (2) phonograph audiometer, (3) 
hearing loss for speech calculated from audiogram, which 
audiogram may be obtained in three ways, (a) tuning forks 
(constant initial amplitude), (b) tuning forks (com- 
parison with hearing of tester), (c) pitch range audi- 
ometer. 

Binaural Beats, by C. E. Lane.‘ By introducing a 
tone of frequency f into one ear and another tone of 
frequency f+N into the opposite ear, where N is less than 
5 or 6 cycles, two kinds of binaural beats are obtained. 
Objective binaural beats are heard for most values of 
f within the audible frequency range, provided there is 
the proper difference in amplitude between the two tones. 
For telephone receivers as sound sources, this difference 
for best beats is about 55 TU and for the same receivers 
supplied with sponge-rubber cushions about 62 TU. 
These beats are heard because the louder tone is con- 
ducted through the head to the ear of the weaker tone 
and the two tones there are about equally loud. Sub- 

* Physical Review, Vol. 26, No. 3, Sept., 1925. 
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jective binaural beats are heard for frequencies below 
800 or 1,000 cycles when the tones at the two ears have 
about the same amplitudes, differing by not more than 
25 TU. Data obtained with 22 observers are summar- 
ized. The evidence indicates that these beats are not due 
to cross conduction but are of central origin and the 
result of the sense of binaural localization of sound by 
phase. If the beats are slow (less than 1 per sec.) they 
are generally recognized as an alternate right and left 
localization, though some observers may report one or 
more intensity maxima during the beat cycle. Such 
maxima are explained as the result of one’s interpreting 
the sound as louder when localization is more definite. 
Fast beats (more than 1 per sec.) are generally recog- 
nized as an intensity fluctuation. They are explained 
by assuming that the sound appears louder when the 
phase relations are such that it is normally best localized 
in the position toward which the attenuation is directed. 
This explanation is supported by observations made 
with a constant source rotating around the head of a 
listener. 

The Relation Between the Loudness of a Sound and Its 
Physical Stimulus, by J. C. Steinberg. Experiments 
with many types of sounds have shown that the loudness 
of a sound is a function of its energy frequency spectrum 
and its level above the threshold of hearing and that if 
this relationship be represented as 


10 ink n 
——_ logio | > (WP | 


t=1 
sounds whose calculated values L are equal will appear 
equally loud to the average normal ear. P; is the r.m.s. 
pressure of the ith component of the sound wave. The 
weight and root factors W and r, respectively, are func- 
tions of the sensation level, which is synonymous with 
the term loudness as formerly used and is defined as 
follows: 
5 Physical Review, Vol. 26, pp. 507-523, Oct., 1925. 
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P,, where P., is the r.m.s. pressure of the ith component 
when the complex sound is at the threshold of hearing. 
In case the components in a narrow band of frequencies 
An are not resolved their energy must be integrated to 
obtain the energy of the equivalent single component. 
The root factor r is inversely proportional to the ratio of 
the minimum perceptible increase in energy to the total 
energy. For intensities near the threshold, the weight 
factors are equal to the reciprocals of the minimum 
audible pressures. Curves are given showing the values 
of W for various frequencies at various sensation levels, 
also the values of r as a function of S. As the intensity 
is increased the weight factors give greater weight to the 
lower frequencies; hence, even though the amplitude of the 
sound wave be increased without distortion, the ear will 
perceive both an increase and a distortion. This effect 
is due to the non-linearity of the ear. 

Induction from Street Lighting Circuits: Effects on Tele- 
phone Circuits, by R. G. McCurdy.* Synopsis.—This 
paper discusses series street lighting circuits from the 
point of view of their relations to nearby telephone cir- 
cuits. These lighting circuits often have a much greater 
inductive influence in proportion to the amount of power 
transmitted than have most other types of power dis- 
tribution or transmission circuits. This is due to the 
relatively large distortion in wave shape of voltage and 
current on certain types of these lighting circuits, and to 
the unbalanced voltages to ground which occur with 
series layouts. Three general types of lighting circuits are 
discussed. These are a-c, arc circuits, d-c, are circuits 
supplied by mercury arc rectifiers, and alternating-current 
incandescent circuits. Of these, the incandescent type 
of circuit, in which the lamps are equipped with indi- 
vidual series transformers or auto-transformers, is the 

*A. I. E. E. Journal, Vol. 44, pp. 1088-1094, Oct., 1925. 
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most important in this respect. Measures for reducing 
interference from these circuits are discussed. It is hoped 
that the information given in the paper will be useful 
to power and telephone engineers in their cooperative 
efforts to solve these difficulties. 

Power Distribution and Telephone Circuits. Inductive 
and Physcial Relations, by H. M. Trueblood and D. I. 
Cone.’ Consideration of the relation between power 
distribution and telephone systems is naturally involved 
in the comprehensive review of the problems of the 
rapidly expanding power distribution networks in this 
country. Pending the completion of studies now being 
actively carried on in this comprehensive review, a 
preliminary and qualitative discussion is given. 

Situations of exposure fall into three groups deter- 
mined by the character of the area served. (1) “down- 
town’ districts; (2) residential urban districts; (3) rural 
districts. The major problems arise in the second group. 
A wide variety of arrangements characterize both sys- 
tems, and require consideration. 

Among technical features, coefficients of induction 
for close exposures, shielding action of metallic cable 
sheaths for both power and telephone circuits, and 
“sround potential” effects, are distinctive problems. 
Where both classes of circuits are in cable with suitable 
precautions as to grounding, interference is rarely to be 
anticipated. 

Noise induction from power-distribution circuits is 
chiefly from residuals, which occur on single-phase 
branches of polyphase circuits, or where triple har- 
monics or load-current unbalances are introduced by 
grounding neutrals, or where admittances to ground of 
phase wires are unequal. Residual currents are largest 
in systems having multiple-grounded neutrals, both load 
currents and triple harmonics occurring. Approximate 
resonance at triple harmonic frequencies between the 
inductance of station apparatus and power cable capaci- 

7 Journal of the A. I. E. E., Vol. XLIV, No. 12, Dec., 1925. 
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tance has characterized several situations. Various single, 
two and three-phase arrangements are compared from 
the induction standpoint. 

The closely related matter of unbalance in the tele- 
phone plant is briefly discussed. 
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Notes on Recent Occurrences 


A NEW RECORD IN MILITARY 
COMMUNICATIONS 


CCLAIMED by military officials as opening “a 
new field of army peacetime achievement,” an 
experiment in the transmission of photographs over tele- 
phone lines, carried out on October 2, 1925, through the 
cooperation of the United States War Department and 
the American Telephone and Telegraph Company, set a 
new record for the rapid communication of military 
intelligence. 

A photograph of the barracks at Fort Leavenworth, 
Kan. (theoretically occupied by enemy troops), which 
had been taken from a military observing plane at 10.57 
A.M., was placed in the hands of army officers in New 
York at 11.1714 A.M.—twenty-nine and a half minutes 
from the snapping of the shutter to the delivery of the 
finished picture at a point 1,100 miles away. Simul- 
taneously pictures were flashed by the Bell System 
telephotographic process to the commanders of Army 
Corps areas in Chicago and San Francisco, the finished 
print being delivered at the latter point thirty-seven 
minutes after the photograph was taken. 

The success of the experiment was due to a com- 
bination of the system of sending pictures by wire with a 
new process of developing photographs in an airplane, 
perfected by army photographers. After making the 
exposure, the military photographer immediately began 
developing the film and when, nine minutes later, the 
plane flew over the nearest telephone office, the negative, 
attached to a small parachute, was dropped overboard. 

At 11.05% the photograph was put on the wire. 
Twelve minutes later the completed picture was received 
in New York and at 11.22 A.M. officials at Fort Leaven- 
worth had received a telegram from their associates 
in New York, reporting the satisfactory reception of the 
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print and declaring the skill of the Air Service and of the 
American Telephone and Telegraph Company to be 
“worthy of the highest praise.” 

In commenting on the experiment, Col. Berkley 
Enochs, chief of staff, Second Corps area, New York, 
said: 

“In war, a most important element is time. This 
method will save time not only in the dissemination of 
vital information to front line commanders, but also to 
general headquarters, and if necessary throughout the 
country.” 

The pictures were received at the American Tele- 
phone and Telegraph Company’s Long Lines head- 
quarters, 24 Walker Street, New York, where a number 
of army officials were gathered to witness the experiment. 
These included, besides Col. Enochs, Col. E. T. Hart- 
man, corps area signal officer; Col. Theodore Baldwin, 
air service officer; and Lieut.-Col. J. A. Marman, assistant 
chief of staff, intelligence section; Brig.-Gen. John J. 
Carty, a vice-president of the American Telephone and 
Telegraph Company, and F. A. Stevenson of the Long 
Lines Department of the same company. 
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Organization Changes 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


C. M. Bracelen appointed Vice-President and General 
Counsel 


Entered the employ of the Bell System as Assistant 
Attorney, American Telephone and Telegraph Company, 
January 1, 1918; Attorney (General Departments) and 
Attorney (Long Lines Department), 1919; General Solici- 
tor (General Departments) and General Solicitor (Long 
Lines Department), 1921; Vice-President and General 
Solicitor, 1924. 


New ENGLAND TELEPHONE AND TELEGRAPH COMPANY 


G. H. Dresser elected Vice-President 


Entered the employ of the Bell System with the 
New England Telephone and Telegraph Company as 
Inspector, Summerville, Mass., 1883; Chief Inspector, 
1884; Manager, Charlestown, Mass., 1886; Assistant 
Division Superintendent, Summerville, 1888; Assistant 
Division Superintendent, Construction Division, Boston, 
1890; Superintendent of Engineering Department, Bos- 
ton, 1893; General Superintendent of Construction, 
Boston, 1900; General Superintendent of Plant, 1908; 
General Manager, 1922. 


R. F. Estabrook appointed General Manager 

Entered the employ of the Bell System with the 
Central District and Pittsburgh Telephone Company, 
Pittsburgh, Pa., August, 1902; Chief Inspector, January, 
1904; Division Operator, 1905; Superintendent of Traffic, 
Northwestern Telephone Exchange Company, Minneap- 
olis, May, 1906; transferred to the Engineering Depart- 
ment, American Telephone and Telegraph Company, 
August, 1907; Traffic Results Engineer, 1913; trans- 
ferred to New England Telephone and Telegraph Com- 
pany as General Traffic Manager, August, 1923. 
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H. E. Darling appointed General Traffic Manager 

Entered the employ of the Bell System in the En- 
gineering Department of the American Telephone and 
Telegraph Company, 1906; Acting Office Manager, 
Operation and Engineering Department, A. T. and T. 
Company, August, 1922; transferred to the New England 
Telephone and Telegraph Company as General Traffic 
Supervisor, August, 1923. 


A. Schultz appointed General Plant Manager 


Entered the employ of the Bell System as an en- 
gineer’s assistant, The Bell Telephone Company of 
Pennsylvania, Philadelphia, July, 1909; Specifications 
Clerk, January, 1911; Equipment Engineer, October, 
1911; Plant Engineer, August, 1913; Plant Engineer, 
Central District Telephone Company, March, 1918; 
Engineer of Equipment, The Bell Telephone Company 
of Pennsylvania, December, 1919; Engineer of Outside 
Plant, October, 1920; transferred to Western Electric 
Company as Division Superintendent of Installation, 
Philadelphia, March, 1923; transferred to New York 
as General Superintendent of Installation for Eastern 
Zone, November, 1924. 


MicuicaAN Bett TELEPHONE COMPANY 


T. N. Lacy appointed Chief Engineer 

Entered the employ of the Bell System as a wireman 
with The Bell Telephone Company of Pennsylvania, 
June, 1905; resigned to go to college, September, 1905; 
entered the Long Lines Department, A. T. and T. Co., 
as Equipment Man, Philadelphia, September, 1906; 
Equipment Inspector, July, 1908; Line Inspector, Octo- 
ber, 1909; transferred to New York, September, 1911; 
transferred to Atlanta, Ga., as Division Plant Engineer, 
Long Lines Department, April, 1912; transferred to 
New York, June, 1919; Division Superintendent of Plant, 
Atlanta, September, 1919; Division Plant Superinten- 
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dent, Michigan Bell Telephone Company, Detroit, June, 
1925. 


Paciric TELEPHONE AND TELEGRAPH COMPANY 


John C. Nowell elected Vice-President 

Entered the employ of the Bell System as Inspector, 
American Telephone and Telegraph Company, New 
York, 1894; transferred to Philadelphia as General Wire 
Chief, July, 1895; Superintendent of Maintenance, The 
Bell Telephone Company of Pennsylvania, 1898; Super- 
intendent of Equipment, 1902; Superintendent of Plant, 
1906; Plant Manager, 1910; General Manager, Pacific 
Telephone and Telegraph Company, 1913; Vice-Presi- 
dent and General Manager, 1919; General Manager, 
Northern Division, March, 1925. 


R. A. Gantt appointed General Manager for Northern 
California and Nevada 

Entered the employ of the Bell System as Inspector, 
Nebraska Telephone Company, Omaha, Neb., 1909; 
Construction Engineer, 1910; District Installation Fore- 
man, 1910; Division Foreman, Nebraska Telephone 
Company, Iowa Telephone Company, and Northwestern 
Telephone Exchange Company, 1911; Plant Supervisor, 
1911; District Plant Chief, Nebraska Telephone Com- 
pany, 1915; Division Plant Superintendent, North- 
western Telephone Exchange Company, Minneapolis, 
1917; General Superintendent of Plant, Northwestern 
Group, Omaha, 1918; Chief Engineer, Northwestern 
Bell Telephone Company, 1920; Chief Engineer, Southern 
California Telephone Company, Los Angeles, 1925. 


C. E. Hickman appointed General Manager for Washington, 
Oregon and Idaho 


Entered the employ of the Bell System as Switchboard 
Man, Oregon Telephone and Telegraph Company, Port- 
land, Ore., 1899; Switchboard Man, Pacific States Tele- 
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phone and Telegraph Company, 1900; Switchboard 
Foreman, Sunset Telephone and Telegraph Company, 
Seattle, 1901; Switchboard Foreman, Pacific States 
Telephone and Telegraph Company, Portland, 1902; 
Assistant Superintendent of Equipment, San Francisco, 
1904; Manager, Pacific States Telephone and Telegraph 
Company, Portland, 1904; Manager, Pacific Telephone 
and Telegraph Company, Portland, November, 1907; 
District Commercial Superintendent, Spokane, June, 
1910; Division Commercial Superintendent, Inland Divi- 
sion, Spokane, June, 1913; General Manager, Home 
Telephone and Telegraph Company, Spokane, and Divi- 
sion Commercial Superintendent, Pacific Telephone and 
Telegraph Company, March, 1915; Division Commercial 
Superintendent, Pacific Company, Portland, February, 
1920. 


F. N. Rush appointed Chief Engineer, Southern Division 

Entered the employ of the Bell System as Traffic 
Inspector, Pacific Telephone and Telegraph Company, 
Los Angeles, June, 1909; District Traffic Chief, Los 
Angeles, September, 1910; Division Traffic Inspector, 
September, 1911; Division Traffic Agent, May, 1912; 
Division Traffic Agent, Southern California Telephone 
Company, May, 1917; District Traffic Chief, Southern 
California Company, January, 1919; Traffic Superin- 
tendent, October, 1919; Superintendent of Traffic, Janu- 
ary, 1925. 


SOUTHERN BELL TELEPHONE AND TELEGRAPH 
CoMPANY 


James E. Warren appointed General Plant Manager 

Entered the employ of the Bell System with the 
Cumberland Telephone and Telegraph Company, 1900; 
Traveling Auditor, 1902; Chief Clerk, Auditor’s Office, 
1904; General Supply Agent, 1907; Purchasing Agent, 
1910; Superintendent of Supplies, Southern Bell Tele- 
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phone and Telegraph Company, 1913; Supply Agent, 
Southern Group, 1914; Superintendent of Plant, Cumber- 
land Telephone and Telegraph Company, 1918; Assistant 
to Second Vice-President, Southern Group, 1919; As- 
sistant to Vice-President, 1920; Assistant to President, 
1921. 


[57] 








